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1 
This invention pertains to balanced three-way 
valves. 
It is an object of this invention to provide a 
valve construction wherein a poppet valve is pro- 
vided which is readily adjusted for concentricity. 
Another object of the invention is to provide 
a balanced three-way valve having upper and 
lower poppet valves, the construction being such 
that one of the poppet valves is permitted ad- 
justment for concentricity with respect to the 
other poppet valve. 
Another object of the invention is to provide 
a three-way valve construction wherein com- 
munication between the ports is allowed when the 
valve is in its intermediate position. 
Another object of the invention is to provide 
a balanced three-way valve construction wherein 
a passageway is provided through the piston, per- 
mitting communication between the three ports 
of the valve, when the valve is in an intermediate 
position. 
Another object of the invention is to provide a 
balanced three-way valve Of simplified body con- 
struction, one wherein the possibility of leakage is 
rendered virtually impossible, the diiïiculty of 
machining double poppet valves is eliminated, 
and o]e wherein there is a more complete balance. 
Vith these and various other objects in view, 
the invention consists of certain novel features oî 
construction and operation as will be more fully 
described and particularly pointed out in the 
specification, drawings and claires appended 
hereto. 
In the dïawingS, which, illustrate embodiments 
of the device and wherein like reference char- 
acters are used to designate like parts-- 
Figure 1 is a sectional elevation of a three-way 
ba!anced valve embodying the invention and 
Figure 2 is an enlarged fragmentary sectional 
elevation of the lower end of the p0ppet valve 
body, showing the mounting of the remoFable 
valve poppet. 
. The valve assembly comprises the housing body 
19 having radially disposed bosses |2 and |4 
threaded as af | and |$.for connection topips 
 and .. The body is preferably symmetrical 
about he.longitudinal axi and is provided with 
the uppeï and lower walls 24 and 2 threaded as 
ai 25 and 9 for threaded connection with the 
bonnet ] and bottom closure 2, respectively,.the 
bonnet havinoE a radial flange 34 over!ying the 
 Wall 4, and the bottom closure having the radial 
fiange 3 overlying the wall2 and being recessed 
as at .L 
The bonnet 3{. is provided  with the commuîi- 

2 
cating recesses or Passages 3 and 9 and is pro- 
vided with the upwardly extended threaded flange 
2 provided with the nut 4 retaining the gland 
. The gland is adapted to compress suitable 
5 pacllng $in the pacllng recess 
whereby a stulïing box is formed preventing leak- 
age around the operating stem . The stem ex- 
tends through th stuffing box and the passage 
2 in the bore]et which communicates with recess 
10  and the packing retaining chamber 4 of the 
stufling box. 
Connection R communicates with the down- 
wardly extending passage 4 in the body |8, said 
passage communicating with the cylinder 
1 through port 8, said cylinder being formed by 
the insert 9, preferably of non-corrosive mate- 
rial, for example, if the body |} is of cast iron, 
the cylinder may be of brass, stainless steel, 
monel or the like. The body adjacent the port 
20 8 is threaded as at 88 and the lower poppet valve 
seat 8 is secured thereto, preferably being posi- 
tioned by means of the radial flange 84 and hav- 
ing a relatively narrow poppet valve engaging sur- 
face 6, shown exaggeratively large in the draw- 
 ings for clarity. The eircular opening of the lower 
seat member 2 has the saine diameter as that 
Of the bore of cylinder 6. The bore of cylinder 
6 communicates with the passage 8 formed in 
the lower part of the valve body and in the bot- 
30 tom closure.through the opening in seat member 
. Bottom closure ]2 is threaded as at ] for con- 
nection to the pipe ]. Pipe 22 communicates 
with the upwardly extending passage ] simi!ar to 
3 the downwardly extending passage  which in 
turn communicates through the port ]6, with the 
upper part of the cylinder . The body is 
threaded as at ]8 for connection to the upper 
seat member 8 similar to seat member 62, being 
40 positioned by the radial flange $2 having a rela- 
tively narrow poppet valve engaging surface 
shown-exaggratively large in the drawings for 
clarity. The upper part of cylinder 6 thus coin- 
- municates through the opening .in seat member 
4 0 with:the recesses ]8 and 
It will 'be seen with the body construction illus- 
trated that the valve can be readily assembled as 
there are no tops or- botteras, or rights or lefts 
and if bosses |2 and |4 are disposed in opp0sed 
.0 relation itis symmetrical about its vertical axis. 
Thus the body can be turned over and the bonnet 
hreaded at 28 and the bottom closure threaded 
at 29; and pipes-  and 22 tan be interchanged. 
This construction, of course, simplifies manufac- 
 . ture  and assembly.. " 



Slidable poppet valve piston or valve body 
is provided with the upper valve disc or poppet 
valve 68 adapted fo seat on seat member 
the poppet valve body being provided with the 
threaded head 
whereby operating stem 58 may be secured fo 
the body through the threaded adjustable nut 94 
secured to the lower end of the operating stem. 
If desired ihe nut 
so that the nut 
may be rotatable. .vt is, of course, understood 
that the stem may be operated either by a motor 
or manually. 
Body 86 is provided with the elongated piston 
88 which is preferably ruade relatively long for 
any given diameter of piston to hold leakage 
past said piston ai a mAnimum and said piston 
is adapted fo be slidably mounted in the cylinder 
56 and the lower end of the body 86 is provided 
with the positioning shoulder or flange 98 and 
is threaded ai [09 for receiving the securing nut 
[82, whereby the removable lower valve disc or 
poppet valve [84 may be secured to the body 
86. Flange 88 is recessed as ai [$ for reception 
of the gasket [08, said gasket being preferably 
of soft metal such as copper or lead, though a 
plastic or other material may be used. When 
nut [92 is tightly pulled down the gasket de- 
forms plastically into the annular opening or 
recess between poppet valve [4 and the flange 
98 and body 66 causing a pressure tight joint 
to be formed and holding a deflnite dimension 
between poppet vulves [04 and 86, but permit- 
ring adjustment of the poppet valve [84 so that 
if is always concentric with its seat 62. When 
the piston 96 is in ifs raid-position, poppet vulves 
[4 and 88 are preferably in equal open posi- 
tions. The valve body 86 is provided with the 
axial opening [{} communicating with passage 
68, and with the transverse passage [ [2 which Ln 
turn communicates with recess 38. 
If wfll be seen that in the valve construction 
shown recesses 36 and 48 are sulficiently large 
to accommodate poppet valve 88 and nut 92, re- 
spect2vely, when poppet valve [84 is moved to 
closed position, and when poppet valve 88 is 
moved to closed position recess 37 is sufficiently 
large fo accommodate nut 
The inside diameter of seat members 8 and 
62 and that of cylinder 56 are equal, and are 
smaller than the outside diameter of poppet 
vulves 88 and [{]4, while the outside diameter of 
flange 88 is smaller than the inside diameter of 
seats 62 and 88 and that of cylinder 56. 
In assembling the valve construction, the 
housing body H], of course is not connected fo 
pipes 20, 22 or 72. The bonnet 3 and the bottom 
closure 32 are not applied fo the body [ until 
seats 62 and 80 are in place as also is cylinder 
56. The body H] is disposed in what is ulti- 
mately an inverted position and the poppet valve 
[94 is placed on ifs seat 62, or in other words, 
the valve is assembled upside down. Valve body 
86 is provided with a recess f16 and said body is 
inserted upwardly (with the body in upside down 
position) until the threaded end of valve body 
86 is sufficiently through seat 62 fo permit ap- 
plication thereto of the gasket 
and nut f12, but ai this rime there is no contact 
between the gasket [08 and poppet valve 4 as 
it has been placed in 'ecess [6. The valve 
body is held resiliently in place and the nut [82 
is then ruade tight, thus tightening the poppet 
valve {}4 against gasket [8 deforming said gas- 
ket, thereby providing a tight joint, poppet valve 
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[84 having been positioned concentric with re- 
spect fo the seat 62. Thus the poppet valve [4 
is properly positioned with respect fo its seat 62 
and a definite dimension is established between 
5 poppet vulves [4 and 88. 
If the stem bas hOt previously been assem- 
bled with the valve body 88, stem 50 can then 
be secured to the upper part of poppet body 88 
by securing nut 92 fo the valve body 6, nut 82 
10 having previously been applied fo the stem em- 
bracing securing nut 94. The bonnet 8 may 
thon be secured to the body [8 and the stufl]ng 
box completed. The assembly of bonnet 8 of 
course wfll depend upon the kind of operatlng 
15 mechanism utilized. 
In operation of this valve assembly, assuming 
that pipes 28 and 22 are in]ets and that pipe 72 
is an ourlet, if the piston is in an intermediate 
position with both poppet vulves 88 and [84 open, 
20 the incoming fluids wfll be mixed adjacent the 
ourlet as in recess 7, as flow will occur from in- 
let 20, through passage 54 and past poppet valve 
[04 to recess 7. Also flow wfll occur through 
passage 74, past poppet valve 88 and through 
25 passages [2 and [[8 to recess 7 where mixing 
occurs before discharge. Moving the stem 5 to 
move the poppet vulves toward their seats varies 
the flow from pipes 2 and 22 to recess 7 as the 
openings between the poppet vulves and their 
30 seats are varied. Should poppet valve [94 be 
closed on]y flow will occur between pipes 22 and 
pipe 72, and if poppet valve 88 is closed only 
flow between pipes 28 and 72 occurs. The sur- 
faces 68 and 84 of the seat members being relu- 
35 tively narrow permit a balanced condition of 
the valve body because when poppet valve 8, 
is seated, the area of the piston 96 subected to 
pressure through port ]6 is substantially equa] 
to that on the underside of poppet valve 88 sub- 
40 jected to the saine pressure; when poppet valve 
84 is closed the area of the piston 9@ subjected 
to pressure through port 58 is substantially equal 
to that on the underside of poppet valve [4 sub- 
ected to the saine pressure; and the area of the 
side of poppet valve 88 in passage 8 is substan- 
45 tially equal fo the area of the poppet valve [04 
and nut [02 in passage 68. And all of the said 
areas are substantially equal fo each other, inas- 
much as the area of stem 58 is relatively sma]l. 
It is fo be understood that this application is 
50 hot fo be limited by the exact embodiments of 
the device shown, which are merely by way of 
illustration and hot limitation as various and 
other forms of the device wfll, of course, be ap- 
55 parent fo those skilled in the art without depart- 
ing from the spirit of the invention or the scope 
of the claires. 
I claire: 
1. In valve construction, the combination oï a 
60 housing body having bosses each provided with 
an opening, a cylinder disposed in said body and 
on the axis of said body and so disposed in spaced 
relation to said body and bosses as fo form pas- 
sages with said body, ne of said passages con- 
65 necting one end of said cylinder fo the opening in 
one of said bosses, and the ther passage con- 
necting the other end of said cylinder fo the open- 
ing in the other boss, valve seats provided in said 
body spaced from each end of said cylinder, a 
70 valve body extending axially of said cylinder and 
having a piston intermediate ifs ends slidably 
mounted in said cylinder, a poppet valve pro- 
vided adjacent each end of said valve body spaced 
from said piston and each adapted fo seat on one 
7 of said valve seats, axial movement of said piston 



causing one of said poppet valves tobe moved 
toward fully, closed position while the other is 
being moved toward fully open position, the .pop- 
pet valves both being substantially equally open 
when.the piston is in ifs midposition in the cylin- 
der, a closure for one end of said housing body 
having an opening therein disposed adjacent one 
of said poppet valves and located on the side of 
the saine opposite one of the first named pas- 
sages and which passage communicates with the 
opening through the valve seat for the said pop- 
pet valve, said valve body having !] axial pas- 
sage connecting said opening in the closure with 
a third passage disposed adjacent the other 
poppet valve and located on the side of the saine 
opposite the other of said first named passages, 
the said third passage communicating with the 
said other of the first named passages through 
the valve seat for the other poppet valve, a bon- 
net for closing the opposite end of said housing 
body, said bonnet having a stufling box, and a 
valve stem secured fo one end of Said valve body 
and extending through said bonnet and stufling 
box. 
2. In valve construction, the combination of a 
housing body havin bosses each provided with an 
opening, a cylinder disposed in said body and on 
the axis of said body and so disposed in spaced 
relation to said body and bosses as to form pas- 
sages with said body, one of said Çassages con- 
necting one end of said cylinder to the opening 
in one of said bosses, and the other passage con- 
necting the other end-of said cylinder to the 
opening in the other boss, valve seats provided in 
said body spaced from each end of said cylinder, 
a valve body extending axially of said cylinder 
and having a piston intermediate its ends slid- 
ably mounted in said cylinder, a poppet valve pro- 
vided adjacent each end of said valve body spaced 
frem said piston and each adapted to seat on one 
of said valve seats, axial movement of said piston 
causing one of said poppet valves tobe moved 
toward fully closed position while the other is 
being moved toward fully open position, one of 
said poppet valves comprising a disc adapted to 
be removably secured to said valve body, a c]osure 
for one end of said housing body having an open- 
ing therein disposed adjacent one of said poppet 
valves and located on the side of the saine op- 
posite one of the first named passages and which 
passage communicates with the opening through 
the valve seat for the said poppet valve, said 
valve body having an a.xial passage connecting 
said opening in the closure with a third pssage 
disposed adjacent the other poppet valve and 
located on the side of the saine opposite the other 
of said first named passages, the said third pas- 
sage communicating with the said other of the 
first named, passages through the valve seat for 
the other poppet valve, a bonnet for closing the 
opposite end of said housing body, said bonnet 
having a stuffmg box, and a valve stem secured fo 
one end of said valve body and extending through 
said bonnet and stufling box. 
3. In valve construction, the Combination of a 
housing body having bosses each provided with an 
opening, a cylinder disposed in said body and 
on the axis of said body and so disposed in spaced 
relation to said body and bosses as to form pas- 
sages with said body, one of said passages con- 
necting one end of said cylinder to the opening 
in one of said bosses, and the other passage con- 
necting the o.ther end of said cylinder to the open- 
ing in the other boss, valve seats provided in said 

body spaced from each end :of said cylinder, a 
valve body extending axially of said cylinder and 
having a piston intermediate its ends slidably 
mounted in said cylinder, a poppet valve .pro- 
5 vided adJacent.each end of.said valve body spaced 
from said piston and each adapted to seat on one 
of said valve seats, axial movement of said piston 
causing one of said.poppet valves fo be moved 
toward ful]y Closed pOsftion whfle the other is 
10 being mOvC toward .fully open position, one of 
said poppC va]ves comprising a disc adapted fo 
be removably secured fo said valve body, a rela- 
ively sort gasket disposed between said Valve 
body and disc, a closurWfor one end of said.hous- 
15 -flg body having an opening herein disposed ad- 
jacent one of Said poppe valves and located on 
the side-of the sa.me opposite one of the first 
named passages and which passage communi- 
cates with the opening through the valve .seat 
20 for the said poppet valve :said valve body having 
an axial passage connecting said opening in :the 
closure with a third passage disposed adjacent 
the other poppet valve and located on the side of 
.the saine opposite.the other of said first .named 
25 passages, the said third passage communicating 
with the said other of the first named passages 
through the valve seat for the other poppet valve, 
a bonnet for closing the opposite end of said 
housing body, said bonnet .having a stuffing box, 
30 and a valve stem secured to one end of .said valve 
body and extending through said bonnet and 
stufling box. 
4. In valve construction, the combination of a 
housing body having bosses each pïovided with an 
35 opening, a cylinder disposed in said body and on 
the axis of said body and so disposed in spaced 
relation to said body 'and. bosses as to form pas- 
saes with said body, one. of 'said passages con- 
necting one end of said cy]inder to the opening 
40 in one of said bosses, and the other passage con- 
necting the other end of .said cylinder to the 
opening in the other boss, valve seats provided in 
said body spaced from each end of said cylinder, 
a valve body extending axially of said cylinder 
5 and having a piston intermediate its ends s]id- 
ably mounted in said cylinder, a poppet valve 
provided adjacent each end of said valve body 
spaced rom said piston and each adaped to seat 
on one of said valve seats, axial movemen-t of 
50 said piston causing one of said poppet valves to 
be moved toward fully closed position while the 
other is being moved toward fu]ly open position, 
a closure for one end of said housing body having 
an opening therein disposed adjacent one of said 
poppet valves and located on the side of the .saine 
opposite one of the first named passages and 
which passage communicates with the opening 
through the valve seat .for the said poppet valve, 
said Yalve body having an axial passage connect- 
ïng said opening in the closure with a third pas- 
sage disposed adjacent the other poppet valve and 
located on the side.of the same opposite the ther 
of said first named passages, the said third pas- 
sage communicating with the sid other of the 
first named passages through the valve seat for 
the other pppet valve, a bonnet for closing the 
opposite end of said housing body, said lonnet 
having a stufling box, and a valve stem secured 
to one end of said valve body and extending 
through said bonnet and stufling box. 
5. In valve construction, the cornbination of a 
housing body having bosses each provided with an 
opening, a cylinder disposed in said housing and 
5 on .the axis of said bodF nd so disposed in spaced 
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relation fo said body and bosses as to form pas- 
sages with said body, one of said passages con- 
necting one end of said cylinder to the opening 
in one of said bosses, and the other passage con- 
necting the other end of said cylinder to the 
opening in the other boss, valve seats provided in 
said body spaced from each end of said cylinder, 
a valve body extending axially of said cylinder 
and having a piston intermediate ifs ends slid- 
ablF mounted in said cylinder, a poppet valve 
provided adjacent each end of said valve body 
spaced fl"om said piston and each adapted to seat 
on one of said valve seats, axial movement of 
said piston causing one of said poppet valves to 
be moved toward fully closed position while the 
other is being moved toward fttlly open position, 
the poppet valves both being substantially equally 
open when the piston is in its midposition in the 
cylinder, one of said poppet valves comprising a 
disc adapted tobe removably secul-ed to said valve 
body, a closure for one end of said housing body 
having an opening therein disposed «djacent one 
of said poppet valves and located on the side of 
the saine opposite one of the first named passages 
and which passage communicates with the open- 
ing through the valve seat for the said poppet 
valve, said valve body having an axial passage 
connecting said opening in the closure with a 
third passage disposed adjacent the other poppet 
valve and located on the side of the saine op- 
posite the other of said first named passages, the 
said third passage communicating with the said 
other of the first named passages through the 
valve seat for the other poppet valve, a bonnet 
for closing the opposite end of said housing body, 
said bonnet having a stuIfing box, and a valve 
stem secu'ed to one end of said valve body and 
extending through said bonnet and stuffing box. 
6. In valve construction, the combination of a 
housing body having bosses each p'ovided with an 
opening, a cylinder disposed in said housing and 
on the axis of said body and so disposed in spaced 
relation to said body and bosses as to form pas- 
sages with said body, one oï said passages con- 
necting one end of said cylinder to the opening in 
one of said bosses, and the other passage con- 
necting the other end of said cylinder to the 
opening in the other boss, valve seats irovided 
in said body spaced from each end of said cylin- 
der, a valve body extending axially of said cylin- 
der and having a piston intermediate its ends 
slidably mounted in said cylinder, a poppet valve 
provided adjacent each end of said valve body 
spaced from said piston and each adapted to seat 
on one of said valve seats, axial movement of said 
piston causing one of said poppet valves tobe 
moved toward fully closed position whfle the other 
is being moved toward fully open position, the 
poppet valves both being substantially equally 
open when the piston is in its midposition in the 
cylinder, one of said poppet valves comprising a 
disc adapted tobe 'emovably secured to said valve 
body, a 'elative]y sort gasket disposed between 
said valve body and disc, a closure for one end of 
said housin body having an opening therein dis- 
posed adjacent one of said poppet valves and 
located on the side of the saine opposite one of 
the first named passages and which passage com- 
municates with the opening through the valve 
seat for the said poppet valve, said valve body 
having an axia] passage connecting said opening 
in the closure with a third passage disposed ad- 
jacent the other poppet valve and located on the 
side of the saine opposite the other of said first 
named passages, the said third, passage coin- 
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municating with the said other of the first named 
passages through the valve seat for the other 
poppet valve, a bonnet for closing the opposite 
end of said housing body, said bonnet having a 
5 stuffing box, and a valve stem secured to one end 
of said valve body and extending through said 
bonnet and stuffing box. 
ï. In valve construction, the combination of a 
housing body having openings, a wall disposed 
l0 in said body and forming a chamber and so dis- 
posed in spaced relation fo portions of said body 
as to form passages with said body, one of said 
passages connecting said chamber to one open- 
ing, and the other passage connecting said cham- 
] 5 ber to the other opening, valve seats provided in 
said body spaced f'om said chamber, a valve body 
mounted in said chamber, valve members pro- 
vided by said valve body and spaced from each 
other and each adapted to seat on one of said 
20 valve seats, one of said valve members being mov- 
able toward fully closed position while the othm- 
is being moved toward fully open position, a 
closure for one end of said housing body having 
an opening therein communicating with one pas- 
25 sage when the adjacent valve member is open, 
means connecting said opening in said closure 
with the other passage, a bonnet having a stuffing 
box, and a valve operating member secured to one 
end of said valve body and extending through said 
30 bonnet and stuffing box. 
8. In valve construction, the combination of a 
housing body having bosses each pl"ovided with 
an in]et opening, a wall in said body forming a 
cylindrical chamber so disposed in spaced 
35 tion to portions of said body as to form first and 
second passages within said body, the first pas- 
sage connecting said chambre" to one inlet open- 
ing, and the second passage connecting said 
chamber to the other inlet opening, valve seats 
within the housing body at ïespective ends and 
in axial alignment with the cylindrical chamber, 
one valve seat forming an ourlet opening for the 
first passage and the other valve seat forming an 
ourlet opening for the second passage, a valve 
body extending axially of said cylindrical cham- 
45 ber and having a piston intermediate its ends 
slidably mounted in said chamber, a valve ruera- 
ber at each end of the valve body and each valve 
member being adapted to seat on one of said 
valve seats, axial movement of said piston causing 
0 one valve member tobe moved toward fu]ly closed 
position whfle the other is being moved toward 
fully open position, a closure for one end of the 
housing body having a discharge ourlet, said dis- 
55 charge ourlet when the valve body is in open posi= 
tion communicating with the first passage 
through the valve seat which forms an ourlet 
opening ïor said first passage, a bonnet for clos- 
ing the opposite end oï said housing body, said 
{0 bonnet providing a third passage having con- 
necting relation when the valve body is in open 
position with the second passage through the 
valve seat which ïorms an ourlet opening for said 
second passage, said valve body having a longi- 
{5 tudinal passage through the saine connecting said 
discharge opening in the closure with the third 
passage, and a valve stem secured to one end of 
the valve body and extending through said 
bonnet. 
70 9. A valve construction as defined by claire 8 
wherein one valve member compïises a disc 
adapted to be removably secured to the valve 
body, a relatively soït gasket disposed between 
said valve body and disc, and wherein the inside 
75 diameters of the chamber and said valve seats are 
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equal but of less size than the maximum outslde 
diameter of the valve members. 
EDWARD E. MODES. 
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